





Getting the Juice to Flow 


Back on the floor, among tapers, power issues remained in 
the late 80s for those still using the first generation of digi- 
tal decks. For Swain, the ritual included bringing in a car 
battery to every show. 

“Tt was great until it started to leak. But it was really 
bizarre because we could power; we basically brought in an 
AC power adapter and a few power strips, and there we go.” 

In a subsequent Dylan/Dead tour during the summer of 
1987, Doug Oade was handed backstage passes so that he 
could usher his gear through the back door. The vibe from 
the band was that the shows couldn’t go by without being 
taped. 

One reason for the invite was Oade’s work with PCM, 
or pulse code modulation. It was the first generation of dig- 
ital recording technology to be used in the field. It required 
the digital-to-analog converter and beta hi-fi video deck and 
a forty-pound car battery. 


I was set up to get the PCM gear, we smuggled it 
in to a lot of venues, and it wasn’t easy, and this 
certainly made it a lot easier. And the official posi- 
tion was a result of Dylan’s record company. Not 
Dylan, and not the band. The band, in fact, pro- 
vided us with passes to get into the shows, so we 
could get our gear in. It was that kind of a scene, 
it was kind of strange. 


The key to the experience was humility. 


We were grateful, but we were also, to our knowl- 
edge, the only people given that opportunity. 
Nobody else got passes to bring their PCM gear 
in. A few other guys did manage to smuggle their 
stuff in, which wasn’t easy, I mean, hats off to 
them for the effort they put out to bring in that 
kind of gear when there was a no-taping situa- 
tion. At first, we wanted to do what we thought 
the band wanted, out of respect, out of gratitude, 
really, you know what I mean? Look at how 
much they’ve given us, there’s just no way in hell 
we’re going to do something that they ask us not 
to. So we didn’t tape, but it was difficult, it was 
extremely frustrating to hear something that 
beautiful go by and not be getting it. 


The PCM VHS-type format is a beautifully rich format, 
said Ken Hays, founder of Terrapin Tapes. 


Modified PCM, the Road to DAT 


In 1986, the Apogee filter was developed, and a last series of 
modifications was done to the PCM units, said Oade. 


THE DEADHEAD’S TAPING COMPENDIUM 


Apogee came out with the 944G filter, which we 
would put inside the battery compartment to 
bypass the poor-sounding anti-alias filter that 
Sony had installed in the PCM-F1 and the 
Nakamichi DMP-100. These “brickwall” filters 
were a new device required for early digital 
recorders. These recorders sampled the musical 
signal 44,056 times per second. Sampling is the 
method used by digital recorders to convert music 
into numbers. The numbers or digital data is 
stored on tape (or CD) and converted back into a 
musical signal upon playback. The recording sam- 
pling rate is the number of times per second that 
the digital recorder measures the musical signal. 
The system then converts those measurements 
into 16-bit numbers. Today’s DAT recorders take 
between 64 and 128 times more samples per sec- 
ond than the early digital machines. Modern A/D 
converters do not require external anti-alias fil- 
ters, they use on-chip filters that do not have the 
problems their older counterparts have. Early dig- 
ital recorders required filters that would not allow 
any frequency higher than 22,000 cycles to reach 
the A/D converter. The A/D converter, or analog- 
to-digital converter, is the circuit that converts a 
musical signal into numbers. A D/A converter, or 
digital to analog converter, turns the numbers 
back into music. If a frequency higher than 
22,000 cycles per second got to the converter, it 
would confuse the converter and cause it to pro- 
duce alias frequencies or non-musical sounds in 
the recording. The stock anti-alias filters used did 
not sound as good as the Apogee filter due to their 
small size and the lack of experience engineers 
had in designing these filters. In 1986 we tried 
retrofitting a PCM-F1 with the passive filter that 
the Technics unit used, and found that to be a sig- 
nificant improvement. Then Apogee came out 
with their active filter design, which was an even 
bigger improvement. The results of these filter 
improvements were substantially better definition 
and lower noise. These filter upgrades along with 
extensive modification of the analog circuitry 
yielded the best possible field recordings. 








See Ee 


bench was hideous, but when you listened to it, 
the absence of the electronic noise that was 
present in the Sony filter was a revelation. The 
Technics filters’ test bench problems were more 
desirable flaws than the “electronic nasties” 
caused by the IC-based filter that Sony used. 
These “electronic nasties,” a kind of insectlike 
sound, did not show up in standard audio testing, 
but did reveal themselves to the human ear, our 
best piece of test gear to date. The Technics filter 
did not produce these electronic noises because it 
had no ICs or powered electronics in it. Bruce 
Jensen, of Apogee Electronics, took digital record- 
ing a step further when he designed a good- 
sounding active filter. It was so large it required 
the battery compartment of the F1 for installa- 
tion. There was no way that it would fit on the 
F1’s PC board, like the Technics and Sony filters. 
The Apogee filter was built on its own PC board 
out of stock electronic components and a custom 
Apogee component. This made them quite large 
and real power hogs, but they sounded so good! 
We used them on both the inputs and outputs of 
PCM machines. The output filters were typically 
installed in PCM-601s. The 601 was a home unit 
that had a lot more real estate and was easier to 
modify than the F1. People used these primarily 
for playback, although Dan Healy rack-mounted 
one for his recording system. The Grateful Dead 
also used the 601 to transmit some of the NYE 
shows via satellite. So, with the Apogee filters, 
you got a big improvement in the quality of both 
recording and playback on early digital recorders. 


In 1989, prices for PCM setups skidded from $2,500 to 
under $1,000. That opened the door for many people into 
digital recording. 


That was a blessing, because more people could 
then get into digital trading, PCMs were still 
widely traded, widely circulated. So it wasn’t a 
complete loss, and it wasn’t like people were 
dumping garbage on others. It enabled people 
that couldn’t get into DAT to get into digital in a 
more cost-effective manner. To this day, we still 


“Outside the System” 








Apogee Filter, Sony Filter, Technics Filter (photo credit: Doug 
Oade) 


Definition: Say you have a bad spot on the tape, rather than 
see a white streak in the picture, the dropout compensator 
inserts the previous video line into the picture and you never 
see the streak. PCM audio data is interleaved across the 
videotape. “Interleaved” means data is scattered across the 
tape, not stored sequentially. It’s stored in packets that are 
physically separated. It is possible that when you get a bad 
spot on the tape, yet have enough data left before and after 
the bad spot, you could either correct or interpolate the 
error and produce a playback without dropout. If you 
didn’t have a switchable dropout compensator, and you had 
a big enough bad spot on the tape, the VCR inserted the 
previous video line, which guaranteed you got a moment of 
silence. The lack of a switchable dropout compensator is 
responsible for more dropouts on 16-bit PCM tapes than 
anything else. 


Doug Oade: I’m making that distinction because 
Jeff Silberman tells us that his VHS tapes are play- 
ing back with as good a dropout rate as beta 
tapes. The reason being that the Technics record- 
ings are 14-bit. The Technics system uses the extra 
two bits for error correction. This means it has a 


Oade said there was a kind of a fluttering, hissing, and 
grungy noise that was present in the PCM recordings that 
he didn’t really zero in on until he heard a recording with- 
out it. 


The first time I heard that was when I installed the 
passive Technics filter in an F1. It was an anti- 
alias filter that contained no active or powered 
electronics. This filter’s performance on the test 


repair 601s, Fls, and DMP-100s, people are still 
using them. The beta-tape medium did prove to 
be much more stable over time than a lot of us 
anticipated. This is due to both the quality of the 
tape formulation and Sony’s foresight in develop- 
ing VCRs with a switchable dropout compen- 
sator. That combination resulted in a pretty stable 
medium. Most of our PCM tapes play back today 
with no dropouts or error interpolation. 


more robust error-correction system; it’s using 
more of the videotape storage capacity to correct 
errors or dropouts, rather than taking the dropout 
compensator approach. The Sony system gives 
you two more bits of resolution, which is quite 
audible. You still got great tapes out of the Tech- 
nics. Jeff made a number of tapes that are stellar: 
Santa Fe Downs, 9/6/83 and Philly 4/21/84 come 
to mind, everyone loves those. 

















